In a series of picture-word interference experiments, Catalan-Spanish bilinguals named pictures in Catalan with distractor words printed either in Catalan (same-language pairs) or in Spanish (differentlanguage pairs). Naming was facilitated when the distractor was the name of the picture in both same-[e.g., taula-taula (table in Catalan)] and different-language pairs [e.g., taula-mesa (table in Spanish)]. We also found that the facilitation effect was larger for same-language pairs and that semantically related distractors in the same-vs different-language conditions were similarly interfering. These results are interpreted within a lexical model that assumes that only words of the target language are considered for lexical selection and can, therefore, compete for selection. Converging evidence from several experiments indicates that the facilitation asymmetry for same name distractors arises because same-language distractors can activate target phonemes via nonlexical, graphemephoneme conversion processes. Facilitation was obtained with phonologically related distractors for both same-and different-language conditions but not for their translations. The results suggest that nonlexical phonological processes contribute to the phonological facilitation effect.
Theories of language production typically assume that a crucial stage in lexical access involves the selection of the most highly activated lexical node from the set of activated nodes. Selection is required because it is assumed that, in addition to the target lexical node, other semantically related lexical nodes are also activated by the semantic system (e.g., Caramazza, 1997; Dell, 1986; Garrett, 1980; Levelt, 1989; Roelofs, 1992; Stemberger, 1985) . The ease with which the target form is selected depends, among other things, on the level of activation of the competing forms. If there are highly activated competitors, target selection is more difficult, resulting in longer naming latencies and, occasionally, in erroneous responses. This process must be more complicated for bilingual speakers who are confronted with the task of selecting the right word in the right language. The latter complicating factor raises two important issues for models of lexical access: (1) Does the semantic system activate in parallel the bilingual's two lexicons? If yes, (2) do the lexical forms in the two lexicons compete for selection or are only the forms in the target lexicon considered for selection? Most theories of bilingual lexical access assume that both lexicons are activated in parallel (e.g., De Bot, 1992; Green, 1986; Poulisse & Bongaerts, 1994 ; but see De Bot & Schreuder, 1993) . Here we address the second question through a series of picture-word interference experiments with highly proficient Catalan-Spanish bilingual speakers. Specifically, we attempt to determine whether bilingual lexical access involves language-specific or language-nonspecific selection.
In the picture-word interference task, participants are presented with a picture (the target) and a written word (the distractor), and they are instructed to name the picture and ignore the word. Picture naming latencies vary as a function of the relation between the picture and the word (for comprehensive reviews see Glaser, 1992; MacLeod, 1991; Roelofs, 1992) . Longer response times are found with semantically (categorically) related picture-word pairs (e.g., table-chair) than with unrelated pairs (e.g., table-house).
1 The Stroop effect is perhaps the best known example of semantic interference. In contrast, facilitation is observed with phonologically (usually phonologically and orthographically) related pairs (e.g., table-tailor), which are named faster than unrelated pairs. Facilitation is also found when the name of the picture is used as a distractor-the so-called identity effect.
There is wide agreement that the phenomenon of word interference reflects competition among lexical items at the stage of lexical selection (see e.g., Glaser & Glaser, 1989; Levelt, Schriefers, Vorberg, Meyer, Pechman, & Havinga, 1991; Roelofs, 1992; Starrevald & La Heij, 1995 . 2 The evidence cited in support of this interpretation includes the finding that interference disappears (or is largely reduced) when picture-word stimuli are used in tasks that do not require naming responses. For instance, Schriefers, Meyer, and Levelt (1990) failed to observe interference in a "button pressing" picture recognition task (for evidence from the related Stroop task, see Melara & Mounts, 1993; Sugg & McDonald, 1994; Virzi & Egeth, 1985) . Within this framework, the increase in response latencies found with semantically related target-distractor pairs may be explained as follows. Consider the case in which the picture table is presented with the superimposed word chair. The picture is assumed to activate its corresponding semantic representation and (to a lesser extent) the semantic representations of the related concepts chair, desk, stool, cupboard, and so forth. Activation is then assumed to spread to the lexical system. As a result, the lexical nodes 'table,' 'chair,' 'desk,' 'stool,' and 'cupboard' are activated to varying degrees. Therefore, the lexical node 'chair' is activated both by the picture table and by the word distractor chair. In contrast, the lexical form of an unrelated word (house) receives activation only from the word distractor. As a consequence, the discrepancy in activation levels between the target response ('table') and the semantically related distractor ('chair') is smaller than that between the target response and the unrelated distractor ('house'). From the assumption that selection difficulty is an inverse function of the similarity in activation levels of the target and distractor lexical nodes (Roelofs, 1992; Starreveld & La Heij, 1996) , related distractors are expected to lead to greater interference than unrelated distractors.
The interpretation of the facilitatory effect observed with phonologically related pairs (e.g., table-tailor) is more complicated. The effect can be explained by at least three separate mechanisms. As already noted, phonologically related distractors are also orthographically similar to the target. It is then possible that a phonologically related distractor activates the target's input orthographic representation (e.g., tailor activates 'tailor,' along with other lexical orthographic neighbors such as 'table,' 'tablet,' 'taboo, ' 'task,' 'sailor,' etc.) . Activation then spreads from the lexical orthographic level to the semantic and lexical phonological levels, thereby sending some activation to the target lexical node with the consequence that its selection is facilitated (see Roelofs, Meyer, & Levelt, 1996) . An alternative possibility is that the activation sent by word distractors goes beyond the lexical level and reaches the level where phonemes are represented. For example, 1 Throughout the paper we make use of the following notation: italics for stimuli (pictures or words), single quotation marks for lexical representations, and double quotation marks for responses.
2 This is not to say that there is agreement on all aspects of the implications of this phenomenon for theories of lexical access. Thus, for example, there is disagreement on whether the effect occurs at a modality-neutral (lemmas; e.g., Levelt, Roelofs, & Meyer, 1999 ) or a modality-specific level of lexical representation (e.g., Caramazza & Miozzo, 1997; Starreveld & La Heij, 1996) . However, this distinction is not relevant in the present discussion and is not pursued further.
tailor activates its lexical representation which in turn sends activation to its phonemes (/t/, /e/, /I/, etc.), including those shared with the target response, thereby facilitating their selection. A third possibility derives from the finding that phonological facilitation can also be produced with nonword distractors (Costa & SebastianGallés, 1998; Lupker, 1982; Underwood & Briggs, 1984) . For example, the picture table is named faster when presented with a phonologically related nonword like taibor than with the control nonword nupes. The latter result can be explained by the two processes discussed above (i.e., the nonword activates orthographically similar words) but also by assuming that nonwords directly activate the target's phonological segments by means of orthography-to-phonology conversion mechanisms postulated by current reading models (e.g., Coltheart, Curtis, Aktins, & Haller, 1993; Lukatela & Turvey, 1991; Seidenberg & McClelland, 1989; Van Orden, Pennington, & Stone, 1990) . The extent to which each of these mechanisms contributes to the phonological effect is at present unclear. 3 The results we report below do not unambiguously resolve this issue but add important new constraints for the interpretation of the phonological facilitation effect. Finally, concerning the identity-naming condition (i.e., naming a pictured table with the superimposed word table) , it is generally assumed that the picture names facilitate the selection of the semantic, lexical, and phonemic features needed for target production (e.g., Glaser & Glaser, 1989; Roelofs, 1992; Starreveld & La Heij, 1996) .
In a number of picture-word interference studies, targets and distractors were of different languages (e.g., Ehri & Ryan, 1980; Goodman, Haith, Guttentag, & Rao, 1985; Mägiste, 1984 Mägiste, , 1985 Smith & Kirsner, 1982;  for the Stroop variant of the task see e.g., Albert & Obler, 1978; Altarriba & Mathis, 1997; Chen & Ho, 1986; Dyer, 1971; La Heij, de Bruyn, Elens, Hartsuiker, Helaha, & van Schelven, 1990; Mägiste, 1984 Mägiste, , 1985 Preston & Lambert, 1969; Smith & Kirsner, 1982; Tzelgov, Henik & Leiser, 1990 ; for a review see McLeod, 1991; Smith, 1997) . To illustrate, Catalan-Spanish bilingual speakers might be shown a picture with a superimposed word in Spanish and asked to name the picture in Catalan. A major finding of these studies is the replication of the semantic interference effect obtained in monolingual studies. Thus, for example, it takes longer for Catalan-Spanish speakers to name the picture table in Catalan ("taula") when presented with the Spanish distractor silla (chair) than with the Spanish unrelated word casa (house).
Given the interpretation of the semantic interference effect in monolingual studies discussed above, the semantic interference found with bilingual picture-word naming tasks would seem to indicate that the lexical entries of two languages compete for selection. Specifically, the results could be explained by the hypothesis schematically represented in Fig.  1A , where the example of the Catalan-Spanish pair taula (table)-silla (chair) is illustrated. The picture table activates its semantic representation and its associated lexical nodes in both languages ('taula' and 'mesa') . Some activation is also sent to semantically related lexical nodes in the two languages ('cadira' and 'silla'). The distractor word silla activates its semantic representation and its associated lexical and semantically related nodes in both languages. Thus, the lexical node 'silla' in the Spanish lexicon is highly activated. If lexical nodes in both the Spanish and the Catalan lexicons compete for selection, silla would interfere with the selection of the Catalan response "taula." Therefore, the finding of semantic interference is consistent with the hypothesis of language-nonspecific selection.
However, this is not the only possible explanation of the semantic interference effect reported in bilingual tasks. A model that assumes that only the lexical nodes in one lexicon are considered for selection can also account for the cross-language interference effects if it is assumed (as we have done above) that the bilin- gual's two lexicons receive activation in parallel from the semantic system. To return to the example of taula-silla (table-chair), the semantic representation of the Spanish word silla activates both the lexical node 'silla' in the Spanish lexicon and the lexical node 'cadira' in the Catalan lexicon. Additional activation spreads to the lexical nodes 'silla' and 'cadira' from the picture table. Thus, the Catalan lexical node 'cadira' is highly activated and would be expected to interfere with the retrieval of the Catalan word "taula" even if selection is restricted to the Catalan lexicon. That is, to explain the result of cross-language semantic interference there is no need to assume that the Spanish lexical node 'silla' interferes in the selection of the Catalan target 'taula. ' The finding of semantic interference with cross-language target-distractors does not resolve the issue of whether lexical selection is language specific or nonspecific. A more promising approach to this issue is to investigate the effect of another type of word distractor: the name of the picture presented in the nonresponse language (different-language identity condition). An example of this type of stimuli is given by the Catalan-Spanish pair taula (table)-mesa (table) . Contrasting predictions are made by the language-specific and languagenonspecific selection hypotheses. If lexical selection is not language specific the highly activated Spanish lexical node 'mesa' would interfere with the selection of the target 'taula' in the Catalan lexicon. The lexical node 'mesa' is highly activated because it receives activation from the picture table and the written stimulus mesa (see Fig. 2A ). On this account, one might even expect to find that in cross-language tasks identical distractors interfere more than semantically related distractors. In fact, if an identical picture activates the distractor's meaning more than a semantically related picture and if this difference translates into a difference in the activation of the distractor's lexical form, larger interference might be observed with identical than semantically related distractors.
Alternatively, if lexical selection is language specific, then different-language identity distractors should lead to facilitation. This expectation is based on the reasoning that the Spanish distractor mesa (through its semantic representation) activates the lexical form of its Catalan translation 'taula' (table) and therefore further activates the target response. Because only the lexical nodes in the Catalan lexicon are considered for selection, the extra activation of 'taula' facilitates its production (see Fig. 2B ).
Cross-language identity has not been investigated in cross-language picture-word interference experiments except in the study of Goodman et al. (1985) . However, this study does not allow strong conclusions since contrasting results were obtained across experiments and children were tested. Thus, the issue of whether facilitation or inhibition is found with differentlanguage identity distractors remains unresolved. This issue was investigated in the present series of experiments. The results provide useful information for determining whether lexical selection is language specific or nonspecific.
EXPERIMENT 1: DIFFERENT-LANGUAGE IDENTICAL DISTRACTORS
In Experiment 1, Catalan-Spanish speakers were asked to name a set of pictures in Catalan. Pictures were presented with a superimposed word, which could be written either in Catalan (same-language distractor) or in Spanish (different-language distractor). (Brief descriptions of the Catalan and Spanish languages are given in Appendix 1.) Two types of Catalan and Spanish distractors were used: picture names (identical condition) and unrelated distractors (control condition). To illustrate, the picture table (taula in Catalan) appeared with the following word distractors: taula, mesa (Spanish, table) , pernil (Catalan, ham), and jamon (Spanish, ham).
Method
Participants. The participants in this and the following experiments were Catalan-Spanish bilingual speakers (a description of the CatalanSpanish bilingual community is presented in Appendix 1). Participants were students at the University of Barcelona (ages 18 -25) and received course credit for their participation. None of the participants took part in more than one experiment. In Experiment 1 there were 18 participants.
Materials. We selected 18 pictures with noncognate names in Catalan and Spanish [i.e., they were phonologically and orthographically dissimilar; e.g., taula-mesa (table), poma-manzana (apple)]. Pictures were paired with four distractors-two Catalan nouns and their Spanish translations (the stimuli are listed in Appendix 2a). One word was the name of the picture, the other an unrelated name. Paired target-distractor nouns always had a different onset and did not rhyme. Distractors were noncognate words that were controlled both for frequency and word length (in number of letters). We report only the frequency of Spanish distractors (Sebastian, Marti, Cuetos & Carreiras, 1996) since in Catalan frequency norms are only available for a limited corpus of words. Identical and unrelated Spanish distractors were similar in frequency [mean: identical ϭ 488, unrelated ϭ 385; F(1,36) Ͻ 1] and word length (mean number of letters ϭ 6, range ϭ 3-10; all Fs were not significant). Care was taken to exclude distractors that have language-specific orthographic marking (e.g., ç or ñ ; only two words had one of these markings). We included 144 filler trials in which the set of pictures described above along with a new set of 18 pictures appeared with unrelated word distractors. In filler trials, Catalan and Spanish distractors were equally represented. Fillers were used as warm-up stimuli in the first three trials of each block. In the training block, all the pictures were presented once and were paired either with a Catalan or a Spanish unrelated distractor. The words were shown in capital letters (Helvetica font, bold, 27 point) and were superimposed on the pictures. Pictures appeared in the center of the screen. To prevent participants from anticipating a distractor's position, word position varied randomly in the region around fixation. For a given picture, however, the distractors always appeared in the same location. Stimuli were presented in 6 blocks of 36 trials. Each picture appeared once per block. In each block, stimuli of the various conditions appeared an equal number of times. Block trials were randomized with the restriction that distractors of the same experimental condition or of the same language appeared in no more than two consecutive trials. The order of block presentation varied across participants.
Procedure. Participants were tested individually in a soundproof booth. Instructions were administered in Catalan. Participants were instructed to name the pictures as fast and as accurately as possible in Catalan. They were informed that they would see picture-word pairs and were asked to ignore the words. Before the experiment proper, participants were presented with the entire set of pictures along with their expected Catalan names. Next, the experimenter showed all the pictures without their names and participants named the stimuli. Then, participants performed a training block of 44 trials, followed by the experiment proper. Each trial had the following structure. First, a fixation point (an asterisk) was shown in the center of the screen for 1 s, followed by a blank interval of 500 ms. Then the picture and the word were presented for 400 ms. If a response was not provided within 1.9 s, the next trial started automatically. The intertrial interval was 1.5 s. Response latencies were measured from the onset of the stimulus to the beginning of the naming response. Stimulus presentation was controlled by the Expe program (Pallier, Dupoux & Jeannin, 1997) . Response latencies were measured by means of a voice key. The session lasted approximately 30 min.
Analyses. Three types of responses were scored as errors (a) production of names that differed from those designated by the experimenter; (b) verbal disfluencies (stuttering, utterance repairs, production of nonverbal sounds which triggered the voice key); and (c) recording failures. Erroneous responses and outliers (i.e., responses exceeding 1.9 s) were excluded from the analyses of response latencies. Separate analyses were carried out with subjects and items as dependent variables, yielding F1 and F2 statistics, respectively. If not otherwise stated, all the analyses should be considered as within subject. The results of the error analyses are reported only if significant. The facilitation in the different-language identity condition has major implications for theories of lexical access in bilingual speakers. This finding is problematic for the hypothesis that lexical nodes in the two languages of a bilingual compete for selection. As described in the Introduction (see Fig. 2A ), this hypothesis predicts inhibition with pairs like taula (Catalan, table)-mesa (Spanish, table). The fact that facilitation was observed is clearly incompatible with this hypothesis but is readily explained by models that postulate language-specific selection processes. A critical feature of the latter models is the assumption that the semantic system sends activation in parallel to lexical entries in both lexicons. Thus, for example if the Spanish word mesa (table) is presented, both the lexical node 'mesa' and its Catalan counterpart 'taula' (table) are activated. Therefore, since the Spanish word mesa does not interfere with the selection of the Catalan target and since mesa activates its Catalan twin 'taula,' it should be relatively easier to select 'taula' in the context of mesa than some other word. This prediction was confirmed by the results of Experiment 1. In conclusion, the finding of facilitation for the different-language identical distractor condition favors the language-specific hypothesis of lexical selection in bilingual speakers.
Results and Discussion
This conclusion has implications for the interpretation of the semantic interference effect observed with cross-language pairs like taula (Catalan, table)-silla (Spanish, chair). This effect can be explained in terms of interference occurring within one lexicon (as shown in Fig.  1B ). In this example, the lexical node 'cadira' receives activation both from the semantic representation of the picture table and the Spanish distractor silla. Since only the Catalan lexicon is inspected for selection, 'cadira' (but not 'silla') interferes with the selection of the Catalan target 'taula.' There will be more interference than Identity effect ϩ138 ϩ25 (unrelated-identical) with unrelated distractors because the latter words do not receive activation from the picture.
Another result observed in Experiment 1 is that the size of the identity effect was larger for same language distractors than for differentlanguage distractors. Detailed consideration of this result is deferred until Experiment 3. For now, we examine an alternative explanation for the finding of facilitation with cross-language identical distractors (e.g., taula-mesa). It could be argued that we failed to find an inhibitory effect in the different-language identity condition because participants were required to respond always in one language. The blocked task might have allowed participants to "focus" their lexical search on one language and minimize the interfering effect of competing lexical nodes in the nonresponse lexicon (for a similar argument see Tzelgov et al., 1990) . To assess whether the results obtained in Experiment 1 were due to the use of a blocked naming task, in Experiment 2 we compared the performance of two groups of speakers. One group named pictures only in Catalan (blocked naming), and the other named pictures both in Catalan and Spanish (mixed naming). If the absence of a crosslanguage inhibition effect were an artifact of the use of a blocked task, it should not be reproduced with a mixed naming task.
EXPERIMENT 2: CATALAN-SPANISH MIXED NAMING RESPONSES
The objective of Experiment 2 was to determine whether the cross-language identity effect can be replicated when both languages (Catalan and Spanish) are used for response. This mixed task presumably maximizes the opportunity of finding interference across languages. This is because both lexicons are activated and used in the course of the experiment. In this experiment, participants were required to select lexical representations in the two languages depending on a cue. In this experimental context it may not be possible to restrict selection to only one set of lexical nodes. To further test the extent to which the mixed naming task may affect the interference produced by the different-language distractors, we also included semantically related distractors. If the interference produced by different-language distractors increases when participants have to name the pictures in the two languages, we should expect more semantic interference in the mixed-as opposed to the samelanguage naming task, at least for differentlanguage semantic related distractors.
Method
Participants. Two groups of 18 CatalanSpanish speakers took part.
Material. Twenty-two pictures with Catalan and Spanish noncognate names were selected. Each picture was paired with six distractor words: three Catalan words and their Spanish translations (see Appendix 2b). The Catalan and Spanish distractors paired with a given picture were of three types: the picture name, a semantically (categorically) related word, and an unrelated word (see examples in Table 2 ). The Spanish translations used as semantically related and unrelated distractors were cognates of the Catalan distractors [i.e., they were orthographically and phonologically similar; e.g., armari-armario (closet), palau-palacio (palace)]. Paired target-distractor nouns always had a different onset and did not rhyme. Distractors were Participants named the experimental pictures in Catalan. In the mixed-language naming task, participants named pictures in Spanish in 30% of the trials. For trial randomization, a new constraint was added to those of Experiment 1: responses were given in the same language in no more than three consecutive trials. The entire experimental session lasted approximately 30 min.
Procedure. The procedure of the blockedlanguage naming task was identical to that of Experiment 1. In the mixed-language naming task we introduced the following changes (a) at the beginning of the experiment, the expected picture names were shown both in Catalan and Spanish; (b) a colored (red or blue) dot was used as fixation point to cue the response language; and (c) the interval between the fixation point and picture presentation was 300 ms. Table 3 shows the distribution of mean response latencies and error rates as a function of naming task (blocked-vs mixed-language), type of distractor (identical, related, unrelated) , and distractor language (Catalan vs Spanish). Erroneous responses were observed on 3.9% of the trials. Separate analyses were carried out for determining whether identity and semantic effects were obtained for each task. These effects were also compared between tasks. Between-task analysis. Separate three-way ANOVAs were carried out for each effect. In these analyses, Distractor Language and Type of Distractor were within-subject variables, and Experiment was a between-subject variable. As suggested by the null results of the triple interactions, the identity effect [F1(1,34) ϭ 2.1, MS e ϭ 1254.6, n.s.; F2(1,34) ϭ 1.4, MS e ϭ 2071.0, n.s.] and the semantic effect (Fs Ͻ 1) did not differ between the two tasks.
Results

Discussion
Same-name distractors had the same effects in the two naming tasks (blocked vs mixed language). Of particular interest here is that the cross-language identity effect was replicated in the mixed-language naming task. This result demonstrates that the cross-language identity effect is a robust phenomenon that can be replicated in different conditions. Further demonstration that the mixed-language naming task did not affect the performance of subjects in the critical conditions tested in the experiment is that the semantic interference produced by different-language distractors was the same for the blocked and mixed conditions (32 and 31 ms). Therefore, even when maximizing the opportunity for competition between languages, it seems that balanced bilinguals can restrict lexical access to one of their two lexicons.
As in Experiment 1, we found a larger identity effect for same-as opposed to differentlanguage distractors. That is, the production of the Catalan word [e.g., "taula" (table)] was facilitated more by its Catalan name (taula) than by its Spanish name (mesa). The basis for this asymmetry is explored in the remaining experiments in this article.
EXPERIMENT 3: NONCOGNATE SEMANTICALLY RELATED DISTRACTORS
Why is facilitation greater when the name of the picture is presented in the response language? A possible explanation for this result is that distractors in the response language activate their lexical nodes more than distractors in the nonresponse language. This explanation does not agree with our hypothesis that word distrac-tors activate their lexical nodes in both lexicons equally in proficient bilinguals. To evaluate this hypothesis, we examined the effect of semantically related distractors. If same-language distractors activate their lexical nodes more than different-language distractors, we should find a larger effect of semantic interference with distractors shown in the response language. That is, the retrieval of the Catalan target "taula" (table) is expected to be hindered more by the Catalan distractor cadira (chair) than by its Spanish translation silla. The results of Experiment 2 seem to contradict this prediction-the size of the semantic interference effect was essentially identical with same-and different-language distractors. However, this result must be interpreted cautiously since it may reflect the use of cognates as distractors. Cognate words have the same meaning and almost identical forms in the two languages, as shown by the Catalan-Spanish pair armari-armario (closet). It is well known that a written word activates its own orthographic representation and that of its orthographically similar neighbors (e.g., Andrews, 1997; Segui & Grainger, 1990; Snodgrass & Mintzer, 1993) . Furthermore, as demonstrated by Bijeljac-Babic, Biardeau, and Grainger (1997) , neighborhood effects can be observed across languages. Based on these observations, one could argue that in our experiments (a) a distractor word activated both its own orthographic representation and that of its cognate and (b) both orthographic representations activated the distractor's semantic representation. Thus, since both the distractor and its cognate contributed to the interference effect, it is not surprising that Catalan and Spanish distractors are equally interfering. Furthermore, the viewing conditions in the picture-word interference task are not optimal for word recognition: words are presented for limited time, embedded in a picture, and in the context of another task (picture naming). Thus, it is even possible that the distractor word was occasionally confused with its cognate. In light of these considerations, we used noncognates distractors in Experiment 3 to test whether the effect of semantic interference varies as a function of distractor language.
Method
Participants. Sixteen Catalan-Spanish bilingual speakers took part in Experiment 3.
Materials and procedure. We selected 19 pictures with noncognate names in Spanish and Catalan. Each picture was paired with four noncognate word distractors: two words were in Catalan, and the other two words were their Spanish translations. Two of the words paired with a given picture were semantically (categorically) related to the target, the other two words were unrelated (see examples in Table 4 ; the list of stimuli is presented in Appendix 2c). Paired target-distractor words did not have the identical onset, nor did they rhyme. Related and unrelated Spanish distractors were equated for frequency [mean: related ϭ 12, unrelated ϭ 19; t(18) ϭ 1.2, n.s.]. Related and unrelated distractors of both languages were also controlled for length (mean number of letters ϭ 6.1, range ϭ 3-10; all Fs were not significant). An additional 19 pictures served as fillers. Each filler picture was paired with four unrelated distractors (two Catalan words and their Spanish translations). In the training block, pictures were shown with a superimposed string of Xs. The Xs appeared in the same position as word distractors. The stimuli were distributed across four blocks of 38 trials. Experimental conditions were counterbalanced across blocks. In all other respects, the procedure was identical to that of Experiment 1. Table 5 shows the mean reaction times and error rates as a function of the distractor's language (Catalan vs Spanish) and the distractor's The results show that the language of the distractor does not affect the magnitude of semantic interference. Other investigators have similarly failed to observe an effect of distractor language (Caramazza & Brones, 1980; Ehri & Ryan, 1980 , Experiments 1 and 2; Goodman et al., 1985; La Heij, Hooglander, Kerling, & van der Valden, 1996; Mägiste, 1984 Mägiste, , 1985 Smith & Kisner, 1982; Tzelgov et al., 1990 ). Yet other studies have reported an asymmetry between the semantic effects obtained in the two languages (e.g., Altarriba & Mathis, 1997; Chen & Ho, 1986; Dyer, 1971; Ehri & Ryan, 1980, Experiment 3; Preston & Lambert, 1969; Tzelgov et al., 1990) . Several investigators have proposed that such discrepancies reflect the participants' level of bilingual proficiency (Kroll & Stewart, 1994; Mägiste, 1984; Potter, So, Von Eckhardt, & Feldman, 1984) . In studies where highly proficient bilingual speakers were tested, the size of the semantic interference effect is typically the same for the two languages. Our results, which were obtained with highly proficient bilinguals, fit well with this account.
Results and Discussion
The results of Experiment 3 indicate that in proficient bilinguals the lexical nodes in the response lexicon are activated to equal degrees regardless of the language in which the distractor is presented. These results are consistent with the language-specific selection hypothesis. A critical feature of this hypothesis is "automatic translation": A word distractor is assumed to activate its output lexical representations in the two languages of the bilingual speaker (see Figs. 1B and 2B) . Thus, for example, the Spanish word silla (chair) activates the lexical node 'silla' and its Catalan translation 'cadira.' This hypothesis also assumes that the lexical nodes in the two languages are activated to the same degree. The finding that the language of the distractor does not affect the magnitude of semantic interference is consistent with our hypothesis that the activation of the lexical nodes in the response lexicon does not depend on the distractor's language.
EXPERIMENT 4: THE TIME COURSE OF SAME-AND DIFFERENT-LANGUAGE IDENTITY EFFECTS Thus far we have examined two major results: (a) the finding of cross-language identity facilitation and (b) the finding that Catalan and Spanish semantically related distractors inter- fered equally. We have argued that these results are consistent with a model of lexical access that makes the following critical assumptions: (a) the semantic system activates its corresponding forms in two lexicons equally (e.g., the semantic representation of table activates both the Catalan lexical node 'taula' and the Spanish lexical node 'mesa') and (b) only the activated forms of the lexicon that are programmed for response are considered for selection. This type of model is schematically represented in Figs. 1B and 2B. In Experiments 1 and 2 we found that the identity effect was larger for samelanguage than different-language pairs. Thus, for example, the retrieval of the Catalan target name "taula" was facilitated more by the word distractor taula than by its Spanish translation mesa. At first glance, this asymmetry seems to challenge a model which assumes that translated forms are equally activated and that only the lexical nodes of one lexicon compete for selection. However, we argue that when other aspects of the lexical access process and the picture-word interference task are considered, the model can account for these seemingly contradictory data.
As shown in several monolingual studies of the word interference effect, it is easier to name a picture paired with a phonologically related distractor (e.g., table-tailor) than with an unrelated distractor (e.g., table-sailor; see e.g., Briggs & Underwood, 1982; Lupker, 1982; Posnansky & Rayner, 1977 Rayner & Springer, 1986; Starrevald & La Heij, 1995; Underwood & Briggs, 1984) . Importantly, this effect of phonological facilitation has also been obtained with phonologically related nonwords (as in table-taibor). The observation of a phonological effect with nonwords suggests that these distractors can activate the phonological content of the target word by means of nonlexical processes. Whether these processes involve the grapheme-to-phoneme (sublexical) conversions mechanisms hypothesized by dual-route models of reading (e.g., Coltheart et al., 1993) or whether the mechanisms are of some other nature (e.g., Lukatela & Turvey, 1991; Seidenberg & McClelland, 1989; Van Orden et al., 1990 ) is irrelevant here. What is crucial in this context is that these nonlexical processes might also come into play with word distractors. That is, part of the phonological effect observed with words could be due to activation from sublexical processing of the word distractors. 4 The latter claim provides the basis for explaining the asymmetry in the identity effects that was reported in Experiments 1 and 2. In the same-language identity condition, target and distractor have identical forms. Thus, the word distractor can activate "nonlexically" all the segments of the target name. This activation facilitates the selection of the target's phonological segments (see Fig. 3A ). In contrast, the only manner in which different-language identical distractors can facilitate target naming is by lexical mediation-the words mesa and taula do not share many segments (see Fig. 3B ). Thus, in the same-language identity condition two facilitatory effects are at play: one lexical, the other phonological; in contrast, in the different-language identity condition there is only a lexical source of facilitation. This asymmetry can account for the greater facilitation observed in the same-language condition.
Experiment 4 was designed to provide empirical support for the hypothesis that different levels of processing are implicated in the same-and different-language identity effects. To this end, we 4 In the Introduction we mentioned an alternative explanation of the phonological effect. Namely, phonologically related distractors activate the target's input orthographic representation which, by spreading activation to the lexical phonological level, facilitates the production of the target name. This account appeals to different mechanisms for explaining the effect of phonological facilitation than the nonlexical account discussed above. Crucially, however, both accounts make identical predictions with respect to the asymmetry we found in the identity effects. explored the time course of the two types of identity effects. The time course of a distractor's effect can be studied by varying the time at which the word distractor is shown relative to the picture: the distractor can appear earlier than the picture (negative SOA) or can be delayed relative to the picture (positive SOA). In the present context, the time course of the semantic and the phonological effects are of particular interest. A temporal asymmetry between these two effects is typically reported in monolingual studies in which distractors were visually presented: while the semantic effect is observed at negative or 0 SOAs, the phonological effect arises at negative, 0, or positive SOAs (Damian & Martin, 1999; Glaser & Düngeloff, 1984; Glaser & Glaser, 1989; Starreveld & La Heij, 1996) . This asymmetry is generally interpreted to mean that distinct levels of processing are involved in the semantic and the phonological effects (e.g., Schriefers et al., 1990) . The semantic effect is assumed to arise at the level of lexical selection, whereas the phonological effect supposedly arises at the level where a word's phonological segments are retrieved. Consistent with this interpretation, and on the basis of our hypothesis about the identity effects in the same-and different-language conditions, we make the following predictions about the time course of the identity effects for the two conditions: If the same-language identity effect is a combination of two facilitatory effects (one lexical, the other phonological), such an effect should be observed both at negative and positive SOAs (Starreveld & La Heij, 1996) . This prediction is based on the assumption that the same-language identity effect is supported by both lexical and phonological mechanisms. However, because the different-language identity effect is only supported by lexical mechanisms, such an effect should be observed only at negative or 0 SOAs. Furthermore, since the phonological effect arises at all SOAs, the samelanguage identity effect should be larger than the different-language identity effects regardless of SOA.
Method
Participants. Nineteen Catalan-Spanish bilingual speakers took part in the experiment.
Materials and procedure. We selected 16 experimental pictures and 16 filler pictures from the set of stimuli used in Experiment 2 (see Appendix 2d). Each experimental picture was matched with four word distractors: its Catalan name, its Spanish name, and a Catalan and a Spanish unrelated word. Unrelated words were noncognate Spanish-Catalan translations. Identical and unrelated distractors were of similar frequency [mean: identical ϭ 32, unrelated ϭ 18; t(15) ϭ 1.1, n.s.] and length (mean number of letters ϭ 6.0, range ϭ 3-10; all Fs were not significant). Two distractors had language-specific orthographic markings. Three SOA values were used: at Ϫ200 SOA the word preceded the appearance of the picture by 200 ms; at 0 SOA pictures and words were presented simultaneously; and at ϩ200 SOA the picture preceded the appearance of the word by 200 ms. Across SOAs, the exposure duration of pictures and words remained constant (400 ms). Consequently, the amount of time in which pictures and words appeared simultaneously varied across SOAs-it was Ϫ200 ms for Ϫ200 and ϩ200 SOAs and 400 ms for 0 SOA. Stimuli in the various experimental conditions were evenly distributed across 12 blocks of 32 trials each. The order of presentation of blocks was varied across subjects. In the training block, participants were presented with stimuli shown at all SOAs. With the exception of SOA variation, the procedure used in Experiment 4 was identical to that of Experiment 1. The experiment lasted about 40 min. Neuman-Keuls pairwise comparisons that contrasted identical to unrelated distractors were performed for the distractors of each language. For Catalan distractors, a significant difference (p Ͻ .05) between identical and unrelated distractors was found at all SOAs. A similar result was reported in monolingual studies which investigated the time course of the identity effect (see Glaser & Düngelhoff, 1984, Exp. 1; Glaser & Glaser, Exp. 6; Starreveld & La Heij, 1996 , Exp. 1). In contrast, for Spanish distractors a significant difference appeared only at Ϫ200 SOA.
Results and Discussion
To summarize, two asymmetries were found in the facilitation effect for same-and differentlanguage identity conditions. First, at all SOAs the effect was larger for same-language pairs (replicating Experiments 1 and 2). Second, the identity effect varied across SOAs: for samelanguage distractors facilitation was demonstrated at each SOA (Ϫ200, 0, and ϩ200) but for different-language distractors it was significant only at the negative SOA (although a trend was evident at 0 SOA). This pattern of results supports the hypothesis that part of the samelanguage identity effect may be attributed to phonological facilitation. Further support for this claim is sought in the next experiment.
EXPERIMENT 5: TRANSLATION-MEDIATED PHONOLOGICAL EFFECT
We have argued that part of the same-language identity effect involves phonological facilitation. We have further argued that this phonological effect can be attributed, at least in part, to nonlexical mechanisms which allow a distractor word to preactivate the target's phonological content. This explanation does not exclude that there may also be a lexical pathway through which the distractor activates the target's phonological segmental content. There is nothing in the account we have advanced that prevents activation from spreading from a lexical node to its corresponding phonological segments (see Fig. 3A ). Our explanation only requires that if there is a lexical source to the phonological facilitation effect it is in addition to the nonlexical activation we have discussed here. The extent to which lexical factors contribute to the phonological facilitation effect is tested in Experiment 5. Consistent with our explanation of the identity effects, we expect to find that if there is a lexical contribution, it cannot account entirely for the effect of phonological facilitation. In Experiment 5 we introduced a new type of target-distractor pair: Spanish distractors that once translated in Catalan are phonologically similar to Catalan targets (see Table 7 ). An example is the target-distractor pair baldufapelea (spinning top-fight). The Spanish distractor pelea is translated by the Catalan word baralla, which is phonologically similar to the Catalan target baldufa. The rationale for using this type of stimuli is the following (see Fig. 4 ): Consistent with the data reported in the preceding experiments, it is reasonable to assume that the Spanish distractor pelea activates the lexical form of its Catalan translation 'baralla.' If the lexical form 'baralla' activates its segmental features, some features of the target "baldufa" would also be activated and, therefore, target naming should be easier. As predicted by our account of the identity effects, however, a further result must also be observed: phonological facilitation with baralla (the Catalan translation of pelea). This is because baralla activates the segments of the target baldufa directly by means of nonlexical, orthography-to-phonology conversion processes. To test this prediction we included phonologically related Catalan distractors (like baralla). Importantly, evidence of facilitation with these words assures that their Spanish translation (i.e., words like pelea) would also facilitate if there were any phonological facilitation through "translation."
Method
Participants. Twenty Catalan-Spanish bilingual speakers took part in the experiment.
Materials and procedure. Twenty-three pictures were selected that were not cognates. Each picture was paired with four word distractors: two Catalan words (one phonologically related, the other unrelated) and their Spanish translations (both unrelated). The Catalan and Spanish words paired with a given picture were not cognates (see Appendix 2e). Phonologically related distractors shared the initial two or three segments with the target name. Related and unrelated distractors were matched for frequency [mean: related ϭ 22, unrelated ϭ 22; t (22) Ͻ 1] and length (mean number of letters ϭ 5.9, range ϭ 3-10; Fs Ͻ 1). Only one word had language-specific orthographic markings [pañ-uelo (Spanish, handkerchief)]. Twenty-three filler pictures, paired with four unrelated distractors (two Catalan words and two Spanish words), were also used. Stimuli were presented in four blocks of 46 trials each. The procedure was identical to that of Experiment 1. The entire experimental session lasted approximately 30 min.
Results and Discussion
As can be seen in 5 Thus, we can conclude that a distractor's lexical node does not activate its corresponding segmental features (or if it does so the activation is too weak to lead to facilitation effects). This conclusion has three major implications.
First, phonological facilitation cannot be due to the fact that the distractor's lexical node activates the phonological features of the target word. By further implication, it can be concluded that nonlexical mechanisms are responsible for the phonological effect. Second, the results of Experiment 5 are consistent with our account of the identity effects. This account assumes that phonological facilitation is due in large part to nonlexical mechanisms. Finally, the results of Experiment 5 have further implications for monolingual studies of the pictureword interference effect. The observations that (a) distractor lexical nodes do not seem to activate their segmental features and (b) distractor segmental features are activated (almost entirely) via sublexical mechanisms can be extended to the phenomenon of picture-word interference reported in monolingual studies. A detailed discussion of these conclusions and their relevance for other findings obtained in monolingual studies of speech production (e.g., Jescheniak & Schriefers, 1998; Levelt et al., 1991; Peterson & Savoy, 1998 ) is deferred until the General Discussion. The results of the preceding experiments suggest that the effect of facilitation observed with phonologically related pairs is due at least in part to sublexical orthography-to-phonology conversion processes. The fact that evidence of phonological facilitation can be found with nonwords is in agreement with this claim. The aim of Experiment 6 was to provide additional evidence in support of this claim by investigating the effects of cross-language, phonologically related target-distractors. For this purpose we used Catalan-Spanish distractor pairs like baldufa (spinning top)-barro (mud) (see Table  9 ). Since the target and the distractor of these pairs have different meanings, the distractor does not activate the target's semantics nor does it affect the selection of the target's lexical node. Furthermore, we know from the results of Experiment 5 that the distractor's lexical representation does not activate the target's segmental features. Therefore, the only way in which barro could facilitate the production of baldufa would be through nonlexical phonological facilitation. Such an effect would be consistent with the facilitation demonstrated with related nonword distractors in monolingual studies.
Another aim of Experiment 6 is to explore further the failure to obtain phonological facilitation "through translation" in Experiment 5. For this purpose we used Catalan distractors that when translated in Spanish were phonologically similar to the Catalan target (see Table 9 ). An example is the target-distractor pair baldufa (Catalan, spinning top)-fang (Catalan, mud): the distractor is translated by the Spanish word barro (mud), which is similar to the Catalan target baldufa. By the same logic described in Experiment 5, if the distractor's lexical representation can activate its phonological segmental content, we should observe facilitation "through translation." Furthermore, evidence of phonological facilitation with barro would assure that fang should also facilitate if there were facilitation "through translation."
Method
Participants. Twenty-two Catalan-Spanish bilingual speakers took part in the experiment.
Materials and procedure. Eighteen pictures with Catalan and Spanish noncognate names were selected. Each picture was matched with Table 9 ; the stimuli are reported in Appendix 2f).
Since the orthographic systems of Catalan and Spanish are almost identical (see description in Appendix 1), Catalan-Spanish related words were both phonologically and orthographically similar. Related target-distractor nouns had the initial two or three segments in common. Catalan distractors were not phonologically related to the picture names. Catalan-Spanish translations were not cognates. Related and unrelated Spanish distractors were matched for frequency [mean: related ϭ 27, unrelated ϭ 28; t(17) Ͻ 1]. Two Spanish words had language-specific orthographic markings [pañuelo (handkerchief) and otoño (fall)]. The four groups of distractors were of similar length (mean number of letters ϭ 5.6, range 3-10; Fs Ͻ 1) An additional set of 18 pictures (fillers) was selected and paired with four unrelated words (two in Catalan and two in Spanish). Stimuli were distributed across four blocks of 36 trials each. The experimental procedure was identical to that of Experiment 1. Experiment 6 revealed that a sizable phonological effect can be demonstrated with targetdistractor pairs of different languages. Furthermore, as in Experiment 5, we failed to provide evidence of phonological facilitation "through translation." Namely, the fact that the distractor once translated is phonologically related to the target does not affect naming latencies. In brief, the results of Experiment 6 support the predictions derived from the hypothesis that the effect of phonological facilitation (or a substantial part of this effect) has a nonlexical basis.
Results and Discussion
EXPERIMENT 7: THE TIME COURSE OF THE TRANSLATION-MEDIATED PHONOLOGICAL EFFECT It could be argue that our failure to observe phonological facilitation "through translation" reflects the SOA values used in Experiments 5 and 6. Perhaps it takes some time for a word to fully activate its translation. Thus, for example, when the Catalan lexical node 'baralla' receives activation from its Spanish translation pelea it might be too late to affect the retrieval of the phonological features of the target 'baldufa.' This hypothesis makes a straightforward prediction: by anticipating the presentation of the distractor we allow time for translation to take place, and thus we should find an effect of phonological facilitation with Spanish-Catalan pairs like pelea-baldufa. To test this prediction, pairs like pelea-baldufa were presented at Ϫ200, 0, and ϩ200 SOAs.
Method
Participants. Seventeen Catalan-Spanish bilingual speakers took part in the experiment.
Materials and procedure. The material was selected following the criteria described in Experiment 5. We selected 21 pictures with Spanish-Catalan noncognate names. Pictures were paired with four word distractors: two Catalan words (one phonologically related, the other unrelated) and their noncognate Spanish translations (the stimuli are listed in Appendix 2g). Phonologically related distractors shared the initial two or three segments with the target name. Related and unrelated distractors were matched for frequency and length (Fs Ͻ 1). One distractor had language-specific orthographic markings [otoño (Spanish, fall)]. We also used 21 filler pictures that were paired with four unrelated distractors (two Catalan words and two Spanish words). All pictures were presented at SOA Ϫ200, 0, and ϩ200. Stimuli of the various experimental conditions were evenly distributed across 12 blocks of 42 trials each. The procedure was the same as in Experiment 4. Table 11 shows the response latencies and error rates as a function of distractor language, phonological relatedness, and SOA. The effects of same-and different-language distractors were examined in separate analyses. With same-language distractors, responses were faster for related than unrelated words [F1(1,16) ϭ 36.5, MS e ϭ 768.7, p Ͻ .001; F2(1,20) ϭ 15.2, MS e ϭ 2357, p Ͻ .001]. This discrepancy varied across SOAs, as indicated by a significant interaction between Type of Distractor and SOA [F1(2,32) ϭ 3.5, MS e ϭ 1156.7 p Ͻ .05; though F2(2,40) ϭ 1.9, MS e ϭ 2667.8, n.s.]. In contrast, no trace of phonological facilitation was found with different-language distractors across SOAs (Fs Ͻ 1). The latter result replicates and further extends the finding of Experiments 5 and 6. More importantly, this result disconfirms the hypothesis that the lack of phonological facilitation "through translation" is due to the time required to translate the word distractor.
Results and Discussion
GENERAL DISCUSSION
We have reported a series of bilingual picture-word interference experiments in which Catalan-Spanish speakers named pictures in Catalan. The following results were obtained.
Identical Distractors
Facilitation was found for both same-and different-language identity distractors. These effects are robust, having been replicated in several experiments and in a variety of conditions (e.g., blocked vs mixed language naming). However, two differences were observed for same-and different-language pairs. The facilitation effect was larger for same-language pairs and it was found across all SOAs (Ϫ200, 0, and ϩ200) for same-language pairs but only at negative (Ϫ200) and 0 SOAs for different-language pairs.
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Semantically Related Distractors
Semantic interference was obtained for both Catalan and Spanish distractors. The size of the semantic effect was the same in the same-and different-language conditions. Similar results have been reported in other investigations in which highly proficient bilinguals were tested (e.g., Ehry & Ryan, 1980; Goodman, et al. 1985; Mägiste, 1984; Potter, et al., 1984; Smith and Kisner, 1982) .
Phonologically Related Distractors
Phonologically similar distractors facilitated picture naming regardless of their language. However, we failed to observe phonological facilitation "through translation." That is, Spanish distractors that translate into phonologically similar words to the target response did not produce facilitation [e.g., the Spanish distractor pelea (fight), which is translated as baralla in Catalan, did not facilitate the production of the Catalan target baldufa (spinning top)].
The results obtained with identical, semantically related, and phonologically related distractors can be accounted for by a model of lexical access that makes the following assumptions: (a) the semantic system sends activation in parallel and to equal extents to the lexical entries in the two lexicons of a bilingual; (b) only the lexical nodes in the lexicon which is programmed for response are considered for selection; and (c) there are nonlexical mechanisms that allow a written word to activate its phonological segments. It should be noted that with the exception of the mechanisms that allow for language-specific selection of lexical representations, all the other mechanisms are part of the monolingual production system.
Within this type of model, the pattern of results we have reported can be explained as follows: The facilitation obtained with crosslanguage identical pairs such as taula (Catalan, table)-mesa (Spanish, table) reflects the fact the Spanish distractor activates not only its corresponding lexical representation 'mesa' but also its Catalan counterpart 'taula.' Because only Catalan lexical forms are considered for selection, the lexical representation 'mesa,' though highly activated by the word distractor (and the picture of table), cannot interfere with the selection of the Catalan target "taula." Furthermore, since the target "taula" receives extra activation from mesa, its production is facilitated relative to a neutral distractor.
The semantic interference observed across languages can be explained in a similar manner. Consider the case in which the picture table (in Catalan "taula") is shown with the related Spanish word silla (chair). The distractor activates both the Spanish form 'silla' and its Catalan translation 'cadira.' However, because selection is assumed to be restricted to the lexical nodes within the Catalan lexicon, 'cadira' instead of 'silla' will interfere with the retrieval of the Catalan target "taula." Furthermore, since the semantic representations of silla activates equally strongly 'silla' and 'cadira,' the interference produced by the Spanish distractor silla is indistinguishable from that of its Catalan translation cadira.
The finding that semantic interference is not affected by distractor language is problematic for accounts that postulate asymmetrical activation of the two lexicons. For example, Poulisse and Bongaerts (1994;  see also Poulisse, 1997) proposed that lexical nodes (lemmas) are activated both by the semantic and by a "language component." The latter specifies, for each instance, the language that has to be selected (e.g., if the target language is Catalan, the forms of the Catalan lexicon are activated; for a similar proposal see also Grainger & Dijkstra, 1992) . By this account, we should have observed larger semantic interference with Catalan distractors. Our results are similarly problematic for Green's (1986) hypothesis that words in the nonresponse language are inhibited.
Finally, to account for the larger facilitation effect obtained with the same-than the different-language identity pairs, we must consider the contribution of a nonlexical (or nonsemantic) orthography-to-phonology conversion mechanism in the picture-word interference task. This mechanism has been invoked in order to account for the phonological facilitation observed with related pairs (e.g., tabletailor; chair-chain) in monolingual experiments (e.g., Roelofs et al., 1996) . When the word distractor coincides with the target name, all the segments of the target are activated by the distractor. As a consequence of such activation, target naming should be easier. The same type of activation cannot be obtained when the distractor is the translation of the target name and is not a cognate word [as in taula (Catalan, table)-mesa (Spanish, table)]. Since the latter distractors do not share phonological content with the target there is no activation of the target's phonological content through nonlexical mechanisms. Therefore, the fact that samelanguage identical distractors (e.g., taula-taula) but not different-language identical distractors (e.g., taula-mesa) can activate the phonological content of the target explains the asymmetry that we observed between same-and differentlanguage conditions.
Although the results reported here have implications primarily for models of bilingual lexical access, they are also relevant for determining the causes of the phonological facilitation effect observed in the picture-word naming task. As noted in the Introduction, there are at least two ways in which word distractors can activate the phonological segments of the target word. One is through nonlexical processes that convert the orthographic stimulus into a phonological representation. That mechanisms of this sort are involved in phonological facilitation is suggested by the fact that this effect can be found with nonword distractors. It is also possible, however, that distractor words activate their phonological segmental content through their lexical forms. If this were the case, however, we should have found evidence of phonological facilitation "through translation." Thus, according to our data, it seems reasonable to conclude that the phenomenon of phonological facilitation is (mostly) due to sublexical mechanisms that allow the direct activation of the target's phonological segments.
This conclusion is in agreement with results recently reported by Peterson and Savoy (1998) . In their study, participants saw a picture (e.g., couch) followed at varying interval by either a cue signaling that the pictured was to be named or by word which was to be read aloud. Some target words were semantically related (bed) or phonologically related (count) to the picture (couch). A priming effect was found with both semantically and phonologically related words. Interestingly, however, no evidence of priming was observed with words phonologically similar to an associate of the picture-for example the picture couch did not prime the word bet (phonologically related to bed). Thus, despite the fact that couch activates 'bed,' as demonstrated by the results of semantic priming, it does not seem that 'bed' activates its phonological features. This result suggests that lexical forms that are not selected activate their phonological features only very weakly (if at all). Other data reported by Peterson and Savoy require that we modulate this conclusion. They found that the picture couch primed the reading of soda-a word phonologically related to sofa, a near-synonym of couch (for converging evidence see Jescheniak and Schriefers, 1998) . As suggested by Peterson and Savoy (1998) , the contrasting results obtained with words like bet and soda might reflect differences in the activation levels of the related lexical nodes 'bed' and 'sofa.' That is, when the picture couch is presented the near-synonym 'sofa' is far more activated than its related word 'bed' because it is a possible response for the picture. This implies that the activation of phonological features by distractor items is generally very weak and it is only in very special cases (near synonyms, for example) that there is enough activation of the lexical node to spread to the segmental level.
The language abilities of bilinguals can vary extensively-from individuals who are native speakers of two languages to those who learn a second language much later as part of their school curriculum. The model we propose is not designed to account for lexical access in all the various groups of bilingual speakers. Its scope is more limited: it is aimed at describing lexical access in highly proficient, balanced bilingual speakers like the participants in our experiments. However, with additional assumptions the model can be extended to lexical access by less proficient bilinguals. For example, as proposed by Kroll and Stewart (1994) , it could be that the semantic system activates the native language (L1) lexicon more intensely than the second language (L2) lexicon. Alternatively, it could be proposed, as Poulisse and Bongaerts (1994) have done, that the advantage for selecting L1 forms reflects word frequency-high-familiarity words (most probably from L1) are more easily accessed than lowfamiliarity words (most probably from L2). As proficiency and familiarity increase, the selection of L2 forms improves.
One example of how the speech production of bilinguals may depend on their proficiency is found in the recent study conducted by Hermans, Bongaerts, de Bot and Schreuder (1998) . In this study, Dutch-English bilinguals participated in a series of picture-word interference tasks in which they named pictures in English (their nondominant language). Of particular interest in this context is the condition in which distractors were Dutch words [e.g., berm (verge)] that were phonologically related to the Dutch translation [e.g., berg (mountain)] of the English target ("mountain"). These distractors produced interference-e.g., it took longer to respond to "mountain" with the Dutch distractor berm (verge) than with the unrelated distractor kaars (candle). Hermans et al. interpreted this result as evidence that the nonresponse language interferes with the selection of the target lexical node in the response language. This interpretation is in contradiction with the model proposed here. However, there are at least two major differences between Hermans et al.'s study and the experiments reported here that may explain the contrasting results. First, the response language in the two studies was different. While in our experiments participants were required to name the pictures in L1, in Herman et al.'s experiments the response language was L2. Second, the Catalan-Spanish bilinguals tested in our experiment were much more proficient bilinguals than the DutchEnglish bilinguals tested by Hermans et al. The functioning of the language-specific selection mechanism may depend on both the bilingual's proficiency and the response language. It is reasonable to assume that the more proficient a bilingual is, the easier it is to restrict lexical selection to only one language. In addition, if language specific selection is not completely functional, it is more likely to affect participants' performance when naming in L2. Further research is needed to determine how the response language and the bilinguals' language proficiency may affect the language-specific selection mechanism.
In conclusion, the results reported in this article support the hypothesis of language-specific selection in bilingual lexical access. A precise account of this mechanism needs to explain how the lexical systems are distinguished and what information governs language selection. We hope that future investigations will clarify these important issues.
APPENDIX 1
Catalan and Spanish are both Romance languages. Nouns of both languages are overtly marked for gender (masculine vs feminine) and number. These languages have different vowel repertoires: Spanish has a relatively small inventory of five vowels (/a/, /e/, /i/, /o/, /u/), which can be realized both in stressed and unstressed positions; Catalan has eight vowels, (/a/, /e/, //, /i/, /ɔ/, /o/, /u/, and /ə/), with vowel reduction in unstressed position (/a/, /e/, and // are reduced to schwa /ə/ and /o/ are reduced to /u/). The consonant repertoire is also different: the consonants //, /v/, and /x/ can be found only in Spanish, and the consonants /ʃ/, / /, /w/, /j/, and /z/ can be found only in Catalan. Differences are also present in the phonotactic constraints of each language. For example, in Catalan several combinations of consonants clusters can be found in syllable codas (fals, mans, cars, mots), while in Spanish only one cluster is permissible (construir). In the orthographic system, only Spanish has the grapheme ñ and only Catalan has the graphemes ï and ç. The phoneme /tʃ/ is realized by the graphemes ch and tx in Spanish and Catalan, respectively. Finally, in Catalan two signs are used to indicate stress (as in é and è) but only one in Spanish (é).
In Catalonia, Catalan and Spanish are both official languages. In many families, both languages are spoken. In kindergarten (ages 4 -5), special Catalan programs are offered to children from monolingual Spanish families. The current education system requires that at the end of the primary school (year 11/12), children are able to read, write, speak, and understand both Catalan and Spanish. In high school, some classes are taught in Catalan and others in Spanish. At the university, classes and tests can be in either language-quite often half of the test is in Catalan, the other half in Spanish. Radio and television programs are broadcast in Catalan and in Spanish. Furthermore, some newspapers contain articles written in Catalan and in Spanish.
Our group of participants was relatively homogenous with respect of bilingual proficiency. All the participants in our experiments reported speaking Catalan with at least one of their parents. They were native of Catalonia and attended to bilingual schools for at least 13 years. All the participants passed the Catalan-Spanish language proficiency exam that is required for enrollment at the university. In order to pass this exam students must be very proficient in all aspects of the two languages (vocabulary, grammar, etc.) 
